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• use curriculum expectations and mathematical processes (i.e., grades 6 to 10) to 

anticipate a range of solutions to a problem, to understand and describe the 

mathematics in student solutions, and to judge the appropriateness of problems 

for teaching/learning

• develop a knowledge package or landscape of clustered curriculum expectations

• use the three-part problem solving lesson design to frame the use of problems for 

teaching mathematics

• develop strategies and mathematics knowledge for anticipating student 

responses and understanding students’ mathematical thinking

• experience strategies for developing students’ mathematical communication 

through the discourse of a math-talk learning community, teacher recording 

strategies (blackboard writing – mathematical annotations), and coordination and 

recording of discussion (bansho) 

• vary the structure of the problem for students to practise new learning and to 

provoke use of some strategies and not others, moving towards strategies that 

can generalize
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Bansho Reinvented for Ontario Classrooms -
“Ontario” Bansho
• a mathematics instructional strategy that provokes students’ 

mathematical thinking to be explicit when solving problems through 
the organization and annotation of student work samples and 
classroom discourse

• a classroom artefact produced collectively by students and teacher 
that publicly displays the mathematical relationship among students’ 
solutions; could be used as a mathematics landscape for learning or 
as a mathematics anchor chart

• an assessment for learning strategy to discern the range and 
mathematical relationships between ideas, strategies, and models of 
representation used to solve a problem by students

• a professional learning strategy that develops teacher’s knowledge of 
mathematics for teaching, to construct a mathematics landscape 

evoked through the solving of problems
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4Grade 1 - Addition Strategies for 16+9=25
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5Combined Grades 2 and 3 - Perimeter and Area (Part A)
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6Combined Grades 2 and 3 - Perimeter and Area (Part B)
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Bansho Reinvented for Ontario Classrooms -
“Ontario” Bansho
• a mathematics instructional strategy that provokes students’ 

mathematical thinking to be explicit when solving problems through 
the organization and annotation of student work samples and 
classroom discourse

• a classroom artefact produced collectively by students and teacher 
that publicly displays the mathematical relationship among students’ 
solutions; could be used as a mathematics landscape for learning or 
as a mathematics anchor chart

• an assessment for learning strategy to discern the range and 
mathematical relationships between ideas, strategies, and models of 
representation used to solve a problem by students

• a professional learning strategy that develops teacher’s knowledge of 
mathematics for teaching, to construct a mathematics landscape 

evoked through the solving of problems
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Grade 4 - Drawing Polygons of Same Area
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Bansho Reinvented for Ontario Classrooms -
“Ontario” Bansho
• a mathematics instructional strategy that provokes students’ 

mathematical thinking to be explicit when solving problems through 
the organization and annotation of student work samples and 
classroom discourse

• a classroom artefact produced collectively by students and teacher 
that publicly displays the mathematical relationship among students’ 
solutions; could be used as a mathematics landscape for learning or 
as a mathematics anchor chart

• an assessment for learning strategy to discern the range and 
mathematical relationships between ideas, strategies, and models of 
representation used to solve a problem by students

• a professional learning strategy that develops teacher’s knowledge of 
mathematics for teaching, to construct a mathematics landscape 

evoked through the solving of problems
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Combined Grades 5 and 6 - Area of Irregular Figure - Using Rectangles or Using Triangles
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Bansho Reinvented for Ontario Classrooms -
“Ontario” Bansho
• a mathematics instructional strategy that provokes students’ 

mathematical thinking to be explicit when solving problems through the 
organization and annotation of student work samples and classroom 
discourse

• a classroom artefact produced collectively by students and teacher that 
publicly displays the mathematical relationship among students’ solutions; 
could be used as a mathematics landscape for learning or as a 
mathematics anchor chart

• an assessment for learning strategy to discern the range and 
mathematical relationships between ideas, strategies, and models of 
representation used to solve a problem by students

• a professional learning strategy that develops teacher’s knowledge of 
mathematics for teaching, to construct a mathematics landscape evoked 

through the solving of problems
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85% of 60?

Grade 7 and 8 - Representing 85% of 60 in Different Ways
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Three-Part Problem Solving Lesson Design
Before (Activating Knowledge) 

What is similar and different about 

these numbers?

1, 64, 16, 4, 36, 9, 25, 49

Explain your ideas using a 

rectangular grid.

What is the mathematical purpose of this activation task?

Our Ideas:  square numbers, odd and 

even numbers, pattern of 12, 22, 32, 42,

Arrays of 2x2, 3x3, 4x4, etc., area of 

squares with 2 linear units by 2 linear 

units, 3 lu x 3 lu, 4 lu x 4 lu; use of a table 

to record the lengths and area on a table 

of values, graphing to see a quadratic 

relationship
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Lesson Learning Goal
- Curriculum Expectations (Math Concepts/Terms)

• Gr7 – model real life linear relationships graphically and algebraically

• Gr8 – model linear relationships using table of values, graphs, and 

equations, using a variety of tools

• Gr9 – construct tables of values, graphs, and equations, using a 

variety of tools to represent linear relations derived from descriptions 

of realistic situations

• Gr10 – construct tables of values and graphs, using a variety of tools 

to represent linear relations derived from the descriptions of realistic 

situations

Need to look at other grade specific expectations to determine the qualitative 

differences between these expectations ... Knowledge package, landscape, and 

learning trajectory
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Three-Part Problem Solving Lesson Design 
During (Working On It) – Pool Border Problem 

1a. How many one-by-one tiles are

required to surround a 5x5 pool?

1b. Develop a generalization that

predicts the number of tiles required

to surround a square pool of any size.

1c. Explain how your generalization

relates to the size of the pool and the

number of border tiles.

List grade- specific 

curriculum expectations 

that can be learned 

through this problem

List the math concepts, 

strategies, and terms that 

you want to make explicit?
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Pool Border Problem – Partial Bansho
(includes Before and During)

Solutions are organized by mathematical strategy (composition of parts of the pool

Border, showing different algebraic expressions (akin to simplifying expressions to the

Same expression 4(n+4);  Highlights focus on the use of the data organized in a table

of values (i.e., numeric cases), to build an expression showing constant and variable 

(in this case, the “quasi-variable”).
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Three-Part Problem 
Solving Lesson Design
After (Consolidation) 
– (Ontario) Bansho

• What mathematics criteria 

will you use to organize 

the student solutions?

• How does the 

mathematics sorting 

criteria relate to the lesson 

learning goal?

Jan        2

Marc     1, 3

Ravi      1
Pat        3

1

2

3

Develop a generalization that 

predicts the number of tiles required

to surround  a square pool of any size.
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Three-Part Problem Solving Lesson Design
After (Practice) –

• What problem(s) should we 

provide to enable students 

to practise (in pairs, 

individually) what they have 

learned?

• What learning goals 

(curriculum expectations) 

does your Practice 

Problem?

1a. How many one-by-one tiles are 

required to surround a 5x5 pool?

1b. Develop a generalization that

predicts the number of tiles 

required  to surround a square pool 

of any size.

1c. Explain how your generalization

relates to the size of the pool and 

the  number of border tiles.
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Three-Part Problem Solving Lesson Design
After (Practise) 

• What problem(s) should 

we provide to enable 

students to practise (in 

pairs, individually) what 

they have learned?

• What learning goals 

(curriculum expectations) 

does your Practice 

Problem?



Teaching Through Problem Solving Session 4

Other Lesson Approaches to the 
Pool Border Problem ... What Do You Think?

Criteria for Lesson Analysis for

Teaching Through Problem Solving

• Before?  During? After?   

• Math Content coherence?

• Making Mathematical Connections?  

• Who does the Mathematics Work?  

• Nature of Mathematics Learning?  

• Nature of the Mathematical Work?  

• Kind of Mathematics Work Expected?  

• Content Elaboration by Whom?

Pool Border Problem\5x5 Border Problem.mov
Pool Border Problem\Border Problem Part 1.mov
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Developing a Math Talk Community
- Anticipating Student Responses to Improve ...

Read 1 page ... 

Key idea or 

strategy that 

supports the 

development of a 

math-talk 

community.
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Linking to Differentiating Instruction

• Teach to the group but differentiate consolidation – open-routed 

problems provoke differentiated responses

• Teach different things to different groups – they listen in relation 

to their mathematical readiness, curiosity, and confidence

• Provide individual learning packages as much as possible -

Consolidation

• Personalize both instruction and assessment – who is included 

and not included;  what evidence of learning have you gathered 

from the classroom collective and individually

• Key concepts, choice, prior assessment
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Three-Part Problem Solving Lesson Design
- Before (Comparing 2 Solutions)
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Three-Part Problem Solving Lesson Design
- During – Prom Dress and Gum Problem
Veronica and Caroline found the perfect 

prom dress which cost $80, but 

neither had enough money to buy it 

at the time.

Veronica put $20 aside that night and 

has been putting aside an additional 

$5 a day, since then. 

Caroline put aside $8 every day since 

the day after she saw the dress. . 

Heather says, “Wow! Caroline has more 

money saved.” 

How many days has it been since 

Veronica and Caroline began 

saving?

Ken and his brother enjoy chewing 

gum. One day, the boys go to the 

candy store and buy several 

packages of gum. 

Ken bought 18 ten-piece packages of 

gum, and his brother bought were 

five-piece packages of gum. 

Every day, each of the boys finishes one 

whole pack of gum. One day, they 

looked at how much gum each boy 

had. Ken noticed that his brother had 

more pieces of gum than he had. 

How many days has it been since the 

boys bought the gum? 
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Three-Part Problem Solving Lesson Design
- After (Consolidation)

• Show the curriculum expectations are the learning goal of your 

problem?

• Show the mathematics terms, symbols, key concepts, 

strategies are you making explicit to support the learning goal?

• Show the mathematics sorting criteria that you are using to 

show a recursive elaboration (transformation) across the 

solutions?

• Show the “Highlights” chart (matome) to make explicit how the 

different aspects of the student solutions contribute to the key 

mathematics that you want to be explicit .
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Three-Part Problem Solving Lesson Design
- After (Practice)

• What problem(s) should we provide to enable students 

to practise (in pairs, individually) what they have 

learned?

• What learning goals (curriculum expectations) does 

your Practice Problem?
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Looking Back
- Margaret Smith

• How are the problems 

similar?  Different?

• How are the lesson 

designs similar?  

Different?
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“Ontario” Bansho 
- as an Instructional Strategy

Preparation – Teacher:
• cleared black board space

• chose lesson problem based on grade-
specific expectations

• solve the problem prior to the lesson to 
anticipate a range of solutions, to decide 
on the math tools students need, and to 
anticipate the key mathematical aspects 
of solutions

• prepare (if possible) mathematical labels 
for categories of the solutions

• provide square grid chart paper (in 
eighths), markers so that solutions are 
visible to students

To provoke students’ mathematical thinking to be explicit when solving 
problems through the organization and annotation of student work 
samples and classroom discourse

Actions – Teacher:
• activate student knowledge and 

experience at start of lesson

• circulate among the students as they are 
solving a problem to discern the range of 
the solutions and the mathematical 
connections to prompt

• sort and classify their solutions (like a 
concrete graph) according to mathematical 
criteria related to the learning goal(s) of 
lesson

• select which students will share their 
solutions 1st, 2nd, 3rd, so to build 
mathematics knowledge through analysis 
and discussion
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Grade 3 - Dividing 12 by 5
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“Ontario” Bansho                              
- As a Classroom Artefact

• The flow of three-part lesson (e.g., problems, key words, strategies) are 

posted on the blackboard, from left to right

• Student solutions to lesson problem are categorized and labelled like a 

concrete graph (from 4 solutions to all solutions)

• Student solutions are mathematically annotated to highlight key 

concepts, representations, strategies, vocabulary, and symbols

• Student work samples and ideas from previous lessons are posted to 

revisit prior mathematical ideas and strategies

An artefact produced collectively by students and teacher that publicly 
displays the mathematical relationship among students’ solutions; could be 
used as a mathematics landscape for learning or as a mathematics anchor 
chart.
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Grade 2 - Addition Strategies
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“Ontario Bansho” as 
Assessment for 
Learning

• To discern the range and 
the mathematical 
relationships between 
ideas, strategies, and 
models of representation 
used to solve a problem by 
students.

Jan        2

Marc     1, 3

Ravi      1
Pat        3

1

2

3

Develop a generalization that 

predicts the number of tiles required

to surround  a square pool of any size.
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Grade 6 - Surface Area of Triangular Prisms
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“Ontario” Bansho as a 
Mathematics Professional Learning Strategy

• In preparation for teaching mathematics, solve a 
mathematics problem in different ways with colleagues

• Organize the solutions to show the mathematical 
relationship between the solutions, often in a 
mathematical developmental continuum

• Use this artefact to construct a mathematics landscape 
(often across strands) to explain the range of 
mathematical ideas, strategies, and models used to solve 
a problem

It develops teacher’s knowledge of mathematics for 
teaching, to construct a mathematics landscape evoked 
through the solving of problems
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85% of 60?

Grade 7 and 8 - Representing 85% of 60 in Different Ways
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Learn Mathematics for Teaching  ?  
(Ball, 2005)

• Figure out why procedures work, not just how 

to do them

• Try to solve problems in more than one way

• Listen to and probe others’ thinking, especially 

when struggling

• Study students’ thinking and work

• Talk in class; practise speaking mathematics
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LNS Resources Highlighting Bansho 

LNS Webcasts – www.curriculum.org

• March 2007 - Making Mathematics Accessible for all Students

(Grades 1, 2/3, 4, 5/6) 

• June 2007 - Coaching for Student Success (Gr3)

• March 2008 - Investigating High Yield Strategies (Gr6)

LNS Facilitator Handbooks

at www.curriculum.org (Coaching 

Institute – Numeracy Resources)

• Addition and Subtraction

• Multiplication and Division

• Teaching Through Problem Solving
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Other LNS Resources

http://www.edu.gov.on.ca/eng/literacyn

umeracy/combined.html
http://www.edu.gov.on.ca/eng/literacynumer

acy/inspire/research/capacityBuilding.html

Differentiating Instruction 

Strategies

Teaching Through Problem Solving

Numeracy Learning Block


